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(57) ABSTRACT 

A novel driving circuit for an input display is provided. The 
driving circuit includes a ?rst and a second data lines disposed 
in parallel with each other, a ?rst and a second gate lines 
disposed in parallel with each other and intersected with the 
?rst and the second data lines, so as to form a pixel of the input 
display thereby, a common line disposed between the ?rst and 
the second gate lines, a ?rst switching element having a ?rst 
gate electrode connected to the ?rst gate line, a second 
switching element having a second gate electrode connected 
to the second gate line, and a third switching element con 
nected between the common line and the second switching 
element and operating in a forward-bias state. The ?rst and 
the second gate lines operate in sequence and the ?rst and the 
second switching elements are respectively activated by the 
?rst and the second gate lines in sequence. 

17 Claims, 10 Drawing Sheets 
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DRIVING CIRCUIT AND DRIVING METHOD 
FOR INPUT DISPLAY 

FIELD OF THE INVENTION 

The present invention is a continuation-in-part application 
of the parent application bearing the Ser. No. 1 1/424,025 and 
?led on Jun. 14, 2006, the contents of Which are incorporated 
herewith for reference. The present invention relates to a 
driving circuit for an input display, and more particular to a 
driving circuit With shared common voltage for the pixel 
element and the photo element of a readout pixel of an input 
display. 

BACKGROUND OF THE INVENTION 

With the photosensitivity of the amorphous silicon, the 
input displays are provided With the embedded photo ele 
ments. Since the process of the amorphous silicon photo 
elements and the readout circuit layout of an input display are 
compatible With the knoWn process of the thin ?lm transistor 
array of the active matrix liquid crystal display, the manufac 
turing cost of the input display With embedded amorphous 
silicon as the photo element is more competitive than the 
knoWn input display With a touch panel attached thereon. 

Furthermore, the optical transmittance of the input display 
With the touch panel Would be degraded by 20%; While the 
optical transmittance of the input display With amorphous 
silicon as the sensing devices is only dependent on the layouts 
of the photo sensing devices and the readout line in each pixel. 
Therefore, it is apparent that the input display With an amor 
phous silicon photo element embedded thereon is a more 
promising Way to construct the readout pixel of the input 
display. 

Generally, there are tWo typical designs of the amorphous 
silicon photo elements used in the input display. Please refer 
to FIG. 1(A) and FIG. 1(B), Which respectively shoWs the 
schematic diagram of a charge-based photo element and a 
current-based photo element in a readout pixel of the input 
display. As shoWn in FIG. 1(A), the charge-based photo ele 
ment 10 comprises a photo thin ?lm transistor (TFT) 11, a 
sWitch TFT 12 and a capacitor C. As shoWn in FIG. 1(A), the 
activation of the sWitch TFT 12 is controlled by an input SW. 
When the sWitch TFT 12 is sWitched to on state, a current 
from the readout line Will charge the capacitor C Which is 
connected to the photo TFT 11 in parallel. Then, When the 
sWitch TFT 12 is sWitched to off state, the charge stored in the 
capacitor C Will be discharged through the photo TFT 11. 
When the sWitch TFT 12 is sWitched to on state again, a 
current from the readout line Will recharge the capacitor C 
back to the original charge again. Accordingly, the charge 
re?lled to the capacitor C can be used for estimating the photo 
current generated by the photo TFT 11. As to the current 
based photo element 20 shoWn in FIG. 1(B), it includes a 
photo TFT 21 Which receives a bias voltage VBl-as to generate 
a photo current, a sWitch TFT 22 activated by an input SW for 
controlling the current to be transferred to the readout line. In 
such a current-based photo element, the photo current value is 
directly read out from the readout line. 

It should be noted that both the charge-based and the cur 
rent-based photo element use the photo TFT 11, 21 to gener 
ate the photo current and use the sWitch TFT to control the 
readout of the photo current. HoWever, the current character 
istics of the photo TFT betWeen a forWard-bias operation and 
a reverse-bias operation are asymmetric. Please refer to FIG. 
2, Which shoWs the respective characteristic curves of photo 
currents of a photo TFT in an illuminated state and in a 
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2 
non-illuminated state. As shoWn in FIG. 2, When the photo 
TFT is illuminated, the generated photo current Will behave as 
the characteristic curve 12, Which includes a forWard-bias 
operation in a condition of the Vgs>0, Which is also called on 
current state, and a reverse-bias operation in a condition of the 
Vgs<0, Which is also called off current state. When the photo 
TFT is not illuminated, the generated photo current Will 
behave as the characteristic curve 111 Which also includes a 

forWard-bias operation in a condition of the Vgs>0, Which is 
also called on current state and a reverse-bias operation in a 
condition of the Vgs<0, Which is also called off current state. 
Typically, the photo TFT should operates in the forWard-bias 
state, in order to abate the signal delay resulting from the 
parasitic resistance and capacitance of the readout line. 

Although the parasitic resistance and capacitance issue can 
be overcome by the forWard-bias operation of the photo TFT, 
the readout pixel of the input display still exists a problem 
relating to the pixel voltage control of the readout pixel. 
Please refer to FIG. 3(A), Which schematically shoWs an 
equivalent driving circuit in an input display according to the 
prior art. As can be seen from FIG. 3(A), the driving circuit 
100 in each readout pixel includes a ?rst and a second gate 
lines Gn_ 1, G”, and a ?rst and a second data lines DWI, Dm 
intersecting to each other, so as to form the readout pixel of 
the input display. Furthermore, in each readout pixel, a read 
out line 103 is disposed betWeen the ?rst and the second data 
lines DM_ 1, Dm and passing through the readout pixel, While a 
common line CP_ 1 is disposedbetWeen the ?rst and the second 
gate lines Gn_l, G”. Moreover, in each readout pixel, there are 
still tWo main parts, i.e. a pixel element 101 and a photo 
element 102 formed therein. As shoWn in FIG. 3(A), both the 
pixel element 101 and the photo element 102 are electrically 
connected to the common line Cpl, through Which a refer 
ence voltage is provided to a storage capacitor Cst of the pixel 
element 101 and through Which a bias voltage is provided for 
driving a photo current generated by the photo element 102. 
Furthermore, it also can be knoWn from the FIG. 3(A) that the 
pixel element 101 has a pixel TFT 1011 connected to a pixel 
electrode (not shoWn) of the input display, and the pixel 
electrode and a common electrode (not shoWn) of the input 
display form a liquid crystal capacitor C16. Moreover, a fur 
ther storage capacitor Cst in FIG. 3(A) is formed by the pixel 
electrode and the common line Cpl. 

Please further refer to FIG. 3(B), Which schematically 
shoWs the operation of the driving signals according to the 
driving circuit of FIG. 3(A). When the ?rst gate line Gn_l is 
provided With a signal With a relatively high state, the pixel 
TFT 1011 of the pixel element 101 is sWitched on, and a 
signal from the ?rst data line Dm_ 1 is input to the pixel element 
101 and a pixel voltage Vim-Xe] is generated thereby for provid 
ing a gray value for pixel element 101. At the same time, a 
sWitch TFT 1021 of the photo element 102 is sWitched on and 
a photo current generated by a photo TFT 1022 is output 
through the sWitch TFT 1021 to the readout line 103. Since 
the common voltage provided by the common line Will be 
affected by the parasitic resistance, the voltage difference 
betWeen the pixel voltage and the common voltage Would be 
?uctuant. When the ?rst gate line Gn_l is provided With a 
signal With a relatively loW state, the pixel TFT 1011 and the 
sWitch TFT 1021 are closed, and the photo current is van 
ished. Since the photo current is vanished, the common volt 
age provided by the common line Will resume to a steady 
voltage. HoWever, When the common voltage of the common 
line ?uctuates again, the pixel voltage Would be affected by 
the coupling effect. Therefore, the gray value for pixel ele 
ment 101 Will be affected. 
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Based on the above, it is the main aspect of the present 
invention to provide an improved driving circuit of an input 
display and an improved method for driving an input display, 
so that the voltage ?uctuation issues resulting from the shared 
common line could be overcome. 

SUMMARY OF THE INVENTION 

It is a ?rst aspect of the present invention to provide a novel 
driving circuit for an input display. The driving circuit 
includes a ?rst and a second data lines disposed in parallel 
With each other, a ?rst and a second gate lines disposed in 
parallel With each other and intersected With the ?rst and the 
second data lines, so as to form a pixel of the input display 
thereby, a common line disposed betWeen the ?rst and the 
second gate lines, a ?rst sWitching element having a ?rst gate 
electrode connected to the ?rst gate line, a second sWitching 
element having a second gate electrode connected to the 
second gate line, and a third sWitching element connected 
betWeen the common line and the second sWitching element 
and operating in a forWard-bias state. 

Preferably, the ?rst and the second gate lines operate in 
sequence and the ?rst and the second sWitching elements are 
respectively activated by the ?rst and the second gate lines in 
sequence. 

Preferably, the ?rst sWitching element further includes a 
?rst drain electrode connected to the ?rst data line, and a ?rst 
source electrode connected to the common line. 

Preferably, the driving circuit further includes a storage 
capacitor, through Which the ?rst source electrode is con 
nected to the common line. 

Preferably, the driving circuit further includes a readout 
line disposed adjacent to the second data line and passing 
through the pixel of the input display. 

Preferably, the second sWitching element further includes a 
second drain electrode, and a second source electrode con 
nected to the readout line. 

Preferably, the third sWitching element further includes a 
third gate electrode and a third drain electrode, both of Which 
are connected to the common line, and a third source elec 
trode connected to the second drain electrode. 

Preferably, the third sWitching element further includes a 
third gate electrode and a third source electrode, both of 
Which are connected to the second drain electrode, and a third 
drain electrode connecting to the common line. 

It is a second aspect of the present invention to provide a 
further driving circuit for an input display. The driving circuit 
includes a ?rst and a second data lines disposed in parallel 
With each other, a ?rst and a second gate lines disposed in 
parallel With each other and intersected With the ?rst and the 
second data lines, a pixel circuit including a pixel transistor 
having a ?rst gate electrode connected to the ?rst gate line and 
a photo circuit having a sWitching transistor having a second 
gate electrode connected to the second gate line and a photo 
transistor connected to the sWitching transistor. 

Preferably, the ?rst and the second gate lines operate in 
sequence and the pixel transistor and the sWitching transistor 
are respectively activated by the ?rst and the second gate lines 
in sequence. 

Preferably, the driving circuit further includes a common 
line disposed betWeen the ?rst and the second gate lines, 
Wherein both the pixel circuit and the photo circuit are con 
nected to the common line. 

Preferably, the pixel transistor further includes a ?rst drain 
electrode connected to the ?rst data line, and a ?rst source 
electrode connected to the common line. 
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4 
Preferably, the driving circuit further includes a storage 

capacitor, through Which the ?rst source electrode is con 
nected to the common line. 

Preferably, the driving circuit further includes a readout 
line disposed adjacent to the second data line and passing 
through the pixel of the input display. 

Preferably, the sWitching transistor further comprises a 
second drain electrode, and a second source electrode con 
nected to the readout line. 

Preferably, the photo transistor further has a third gate 
electrode and a third drain electrode, both of Which are con 
nected to the common line, and a third source electrode con 
nected to the second drain electrode. 

Preferably, the photo transistor further has a third gate 
electrode and a third source electrode, both of Which are 
connected to the second drain electrode, and a third drain 
electrode connecting to the common line. 

It is a third aspect of the present invention to provide a 
method for driving an input display having a pixel array, 
Where each pixel of the pixel array comprises a ?rst and a 
second gate lines, a data line, a readout line, a common line, 
a pixel element and a photo element. The method includes the 
steps of providing a common voltage through the common 
line, providing a control data signal through the data line for 
the pixel element, and sequentially providing a ?rst and a 
second relatively high signals through the ?rst and the second 
gate lines to sequentially activate the pixel element and the 
photo element, Wherein When the pixel element is activated 
through the ?rst relatively high signal through the ?rst gate 
line, a pixel voltage as a function of the control data signal and 
the common voltage is generated for providing a gray value to 
the pixel, and When the pixel element is deactivated and the 
photo element is activated by the second relatively high sig 
nal, a photo current is generated and read out through the 
readout line. 

Preferably, the photo current is driven by a voltage drop 
betWeen the common line and the readout line. 

Preferably, the readout line has a voltage higher than the 
common voltage. 

Preferably, the readout line has a voltage loWer than the 
common voltage. 

Preferably, the common voltage is irrelevant to an activa 
tion of the photo element When the pixel element is activated. 

Preferably, the common voltage is irrelevant to an activa 
tion of the pixel element When the photo element is activated. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above objects and advantages of the present invention 
Will become more readily apparent to those ordinarily skilled 
in the art after revieWing the folloWing detailed descriptions 
and accompanying draWings, in Which: 

FIG. 1(A) and FIG. 1(B) respectively shoWs the diagram of 
a charge-based photo element and a current-based photo ele 
ment in a readout pixel of the input display; 

FIG. 2 shoWs the characteristic curves of photo currents of 
a photo TFT in an illuminated state and in a non-illuminated 

state; 
FIG. 3(A) schematically shoWs an equivalent driving cir 

cuit in an input display according to the prior art; 
FIG. 3(B) schematically shoWs the operation of the driving 

signals according to the driving circuit of FIG. 3(A); 
FIG. 4(A) schematically shoWs an equivalent driving cir 

cuit in an input display according to the ?rst embodiment of 
the present invention; 

FIG. 4(B) schematically shoWs the operation of the driving 
signals according to the driving circuit of FIG. 4(A); 
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FIG. 5(A) schematically shows an equivalent driving cir 
cuit in an input display according to the second embodiment 
of the present invention; 

FIG. 5(B) schematically shoWs the operation of the driving 
signals according to the driving circuit of FIG. 5(A); 

FIG. 6 schematically shoWs an equivalent driving circuit in 
an input display according to the third embodiment of the 
present invention; 

FIG. 7 schematically shoWs an equivalent driving circuit in 
an input display according to the fourth embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The present invention Will noW be described more speci? 
cally With reference to the folloWing embodiments. It should 
be noted that the folloWing descriptions of preferred embodi 
ments of this invention are presented herein for purposes of 
illustration and description only; it is not intended to be 
exhaustive or to be limited to the precise form disclosed. 

Please refer to FIG. 4(A), Which shoWs an equivalent driv 
ing circuit in an input display according to the ?rst embodi 
ment of the present invention. As can be seen from FIG. 4(A), 
the driving circuit 200 in each readout pixel includes a ?rst 
and a second gate lines Gn_l, G”, and a ?rst and a second data 
lines Dm_l, Dm intersecting to each other, so as to form the 
readout pixel of the input display. Furthermore, in each read 
out pixel, a readout line 203 is disposed betWeen the ?rst and 
the second data lines Dm_l, Dm and passing through the read 
out pixel, While a common line CP_l is disposed betWeen the 
?rst and the second gate lines GM, G”. Moreover, in each 
readout pixel, there are still tWo main parts, ie a pixel ele 
ment 201 and a photo element 202 formed therein. Speci? 
cally, the pixel element 201 includes a pixel thin ?lm transis 
tor (TFT) 2011 having a ?rst gate electrode Gl connected to 
the ?rst gate line Gn_l, a ?rst drain electrode D 1 connected to 
the ?rst data line Dm_ 1, and a ?rst source electrode S 1 con 
nected to the common line CP_l through a storage capacitor 
Cst. As described above, the storage capacitor Cst is formed by 
a pixel electrode connected to the source electrode S 1 and the 
common line CP_ 1. Furthermore, the ?rst source electrode S1 
of the pixel TFT 2011 is also connected to a liquid crystal 
capacitor CZC Which is formed by the pixel electrode and a 
common electrode (not shoWn). In a preferred embodiment, 
the ?rst source electrode S1 of the pixel TFT 2011 is also 
connected to the common electrode of the input display 
through the liquid crystal capacitor C16. 
On the other hand, the photo element 202 includes a sWitch 

TFT 2021 having a second gate electrode G2 connected to the 
second gate line G”, a second drain electrode D2, and a second 
source electrode S2 connected to the readout line 203. Fur 
thermore, the photo element 202 further includes a photo TFT 
2022 having a third gate electrode G3 and a third drain elec 
trode D3, both of Which are connected to the common line 
CP_ 1, and a third source electrode S3 connected to the second 
drain electrode D2. 

In such driving circuit 200 according to the ?rst embodi 
ment of the present invention, although both the pixel element 
201 and the photo element 202 are still electrically connected 
to the shared common line Cp-1, the pixel TFT 2011 of the 
pixel element 201 and the sWitch TFT 2021 of the photo 
element 202 are not sWitched by the same gate line. Contrar 
ily, the pixel TFT 2011 and the sWitch TFT 2021 are respec 
tively sWitched by the ?rst gate line Gn_l and the second gate 
line G” in sequence. Therefore, the activations of the pixel 
TFT 2011 and the sWitch TFT 2021 are asynchronous, and the 
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6 
voltage ?uctuation issues resulting from the shared common 
line could be overcome. The detailed explanations are pro 
vided as folloWs. 

Please further refer to FIG. 4(B), Which schematically 
shoWs the operation of the driving signals according to the 
driving circuit of FIG. 4(A). Since the pixel TFT 2011 and the 
sWitch TFT 2021 are activated by the ?rst and the second gate 
lines Gn_ 1, G” in sequence, When the pixel TFT 2011 is acti 
vated through a ?rst relative high signal from the ?rst gate line 
Gn_ 1, a pixel voltage VPl-xel is generated for providing a gray 
value to the pixel, and When the pixel TFT 2011 is deactivated 
and the sWitch TFT 2021 is activated by a second relatively 
high signal from the second gate line G”, a photo current is 
generated and read out through the readout line 203 since the 
common voltage is higher than What the readout line 203 has. 
Accordingly, When the sWitch TFT 2021 is sWitched off, the 
pixel TFT 2011 has been sWitched off in the previous deac 
tivation state of the ?rst gate line Gn_l. Since the pixel TFT 
2011 is sWitched off beforehand, the voltage difference 
betWeen the pixel voltage and the common voltage Would not 
be affected by the ?uctuation of the common voltage. 

It should be noted that, When the pixel TFT 2011 is acti 
vated by a ?rst relative high signal from the ?rst gate line, the 
voltage of a pixel electrode is gradually approaching to a 
voltage level of a control data signal provided by the ?rst data 
line Dm_l, as shoWn in FIG. 4(B). HoWever, the voltage dif 
ference betWeen the pixel voltage and the common voltage 
for providing a gray value is determined as a function of the 
voltage level of the control data signal and the common volt 
age. 

Please further refer to FIG. 5(A), Which schematically 
shoWs an equivalent driving circuit in an input display accord 
ing to the second embodiment of the present invention. In 
comparison With the driving circuit 200 according to the ?rst 
embodiment of the present invention, the driving circuit 300 
according to the second embodiment of the present invention 
is totally corresponding to the driving circuit 200 except the 
second gate electrode G2 of the sWitch TFT 2021 being con 
nected to the ?rst gate line Gn_ 1 and the ?rst gate electrode Gl 
of the pixel TFT 2011 being connected to the second gate line 
G”. In fact, the architecture of the driving circuit 300 is 
equivalent to that of the driving circuit 200, and the operation 
result of the driving signals according to the driving circuit 
300 is totally identical With that of the driving circuit 200 if 
the activation sequence of the ?rst and second gate lines is 
reversed. Therefore, the only difference betWeen the driving 
circuit 200 and the driving circuit 300 is the driving sequence 
of the respective driving signals affecting the activations of 
the sWitch TFT 2021 and the photo TFT 2011 in each pixel, as 
shoWn in FIG. 5(B) and FIG. 4(B). Accordingly, as has been 
described above, since the sWitch TFT 2021 and the pixel TFT 
2011 are activated by the ?rst and the second gate lines in 
sequence, When the sWitch TFT 2021 is activated through a 
?rst relative high signal from the ?rst gate line, a photo 
current is generated and read out through the readout line 203, 
and When the sWitch TFT 2021 is deactivated and the pixel 
TFT 2011 is activated by a second relatively high signal from 
the second gate line G”, a pixel voltage Vim-Xe] is generated for 
providing a gray value to the pixel. Since the sWitch TFT 2021 
is sWitched off beforehand, no ?uctuation of the common 
voltage resulting from the sWitch TFT 2021 Will occur When 
the pixel voltage is applied. 

Please refer to FIG. 6, Which schematically shoW an 
equivalent driving circuit in an input display according to the 
third embodiment of the present invention. In comparison 
With the driving circuit 200 according to the ?rst embodiment 
of the present invention, the driving circuit 400 according to 
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the third embodiment of the present invention is almost 
equivalent to the driving circuit 200, except both of the third 
gate electrode G3 and a third source electrode S3 of the photo 
transistor 2022 being connected to the second drain electrode 
D2 of the sWitch TFT 2021 and the third drain electrode D3 
being connected to the common line CP_ 1. In such architecture 
like the driving circuit 400, it is especially applicable for the 
case When the common line CP_ 1 has a common voltage loWer 
than What the readout line 203 has. Similarly, since the pixel 
TFT 2011 and the sWitch TFT 2021 are activated by the ?rst 
and the second gate lines in sequence, When the pixel TFT 
2011 is activated through a ?rst relative high signal from the 
?rst gate line, a pixel voltage is generated for providing a gray 
value to the pixel, and When the pixel TFT 2011 is deactivated 
and the sWitch TFT 2021 is activated by a second relatively 
high signal from the second gate line G”, a photo current is 
generated and ?oWn from the readout line 203 to the common 
line CP_l since the common voltage is loWer than What the 
readout line 203 has.Accordingly, When the sWitch TFT 2021 
is sWitched off, the pixel TFT 2011 has been sWitched off in 
the previous deactivation state of the ?rst gate line Gn_ 1. Since 
the pixel TFT 2011 is sWitched off beforehand, the pixel 
voltage Would not be affected by the ?uctuation of the com 
mon voltage. 
As to the FIG. 7, it schematically shoWs the driving circuit 

500 according to the fourth embodiment of the present inven 
tion. Similar, the architecture of the driving circuit 500 is 
totally equivalent to that of the driving circuit 400 if the 
activation sequence of the ?rst and second gate lines is 
reversed. Therefore, the only difference betWeen the driving 
circuit 400 and the driving circuit 500 is the driving sequence 
of the respective driving signals affecting the activations of 
the sWitch TFT 2021 and the pixel TFT 2011 in each pixel. 
Similarly, Since the sWitch TFT 2021 and the pixel TFT 2011 
are activated by the ?rst and the second gate lines in sequence, 
When the sWitch TFT 2021 is activated through a ?rst relative 
high signal from the ?rst gate line, a photo current is gener 
ated and ?oWn from the readout line 203 to the common line 
Cpl, and When the sWitch TFT 2021 is deactivated and the 
pixel TFT 2011 is activated by a second relatively high signal 
from the second gate line G”, a pixel voltage is generated for 
providing a gray value to the pixel. Since the sWitch TFT 2021 
is sWitched off beforehand, no ?uctuation of the common 
voltage resulting from the sWitch TFT 2021 Will occur When 
the pixel voltage is applied. 

While the invention has been described in terms of What is 
presently considered to be the most practical and preferred 
embodiments, it is to be understood that the invention needs 
not be limited to the disclosed embodiments. On the contrary, 
it is intended to cover various modi?cations and similar 
arrangements included Within the spirit and scope of the 
appended claims, Which are to be accorded With the broadest 
interpretation so as to encompass all such modi?cations and 
similar structures. 

What is claimed is: 
1. A driving circuit for an input display, comprising: 
a ?rst data line and a second data line disposed in parallel 

With each other; 
a ?rst gate line and a second gate line disposed in parallel 

With each other and intersected With the ?rst data line 
and the second data line, so as to form a pixel of the input 
display thereby; 

a shared common line disposed betWeen the ?rst gate line 
and the second gate line; 

a ?rst sWitching element having a ?rst gate electrode con 
nected to the ?rst gate line; 
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8 
a second sWitching element having a second gate electrode 

connected to the second gate line; and 
a third sWitching element connected betWeen the shared 
common line and the second sWitching element and 
operating in a forWard-bias state, Wherein the ?rst and 
the second gate lines operate in sequence, the ?rst 
sWitching element and the second sWitching element are 
respectively activated by the ?rst gate line and the sec 
ond gate line in sequence, and respective activations of 
the ?rst sWitching element and the second sWitching 
element are asynchronous so as to avoid a voltage ?uc 
tuation. 

2. The driving circuit according to claim 1, Wherein the ?rst 
sWitching element further comprises a ?rst drain electrode 
connected to the ?rst data line, and a ?rst source electrode 
connected to the common line. 

3. The driving circuit according to claim 2 further compris 
ing a storage capacitor, through Which the ?rst source elec 
trode is connected to the common line. 

4. The driving circuit according to claim 2 further compris 
ing a liquid crystal capacitor, through Which the ?rst source 
electrode is connected to a common electrode. 

5. The driving circuit according to claim 1 further compris 
ing a readout line disposed adjacent to the second data line 
and passing through the pixel of the input display. 

6. The driving circuit according to claim 4, Wherein the 
second sWitching element further comprises a second drain 
electrode, and a second source electrode connected to the 
readout line. 

7. The driving circuit according to claim 5, Wherein the 
third switching element further comprises a third gate elec 
trode and a third drain electrode, both of Which are connected 
to the common line, and a third source electrode connected to 
the second drain electrode. 

8. The driving circuit according to claim 5, Wherein the 
third sWitching element further comprises a third gate elec 
trode and a third source electrode, both of Which are con 
nected to the second drain electrode, and a third drain elec 
trode connecting to the common line. 

9. A driving circuit for an input display, comprising: 
a ?rst data line and a second data line disposed in parallel 

With each other; 
a ?rst gate line and a second gate line disposed in parallel 

With each other and intersected With the ?rst data line 
and the second data line; 

a shared common line disposed betWeen the ?rst gate line 
and the second gate line; 

a pixel circuit comprising a pixel transistor having a ?rst 
gate electrode connected to the ?rst gate line; and 

a photo circuit comprising: 
a sWitching transistor having a second gate electrode con 

nected to the second gate line; and 
a photo transistor connected betWeen the shared common 

line and the sWitching transistor and being in forWard 
bias operation, Wherein the ?rst gate line and the second 
gate line operate in sequence, the pixel transistor and the 
sWitching transistor are respectively activated by the 
?rst gate line and the second gate line in sequence, and 
respective activations of the pixel transistor and the 
sWitching transistor are asynchronous so as to avoid a 
voltage ?uctuation. 

10. The driving circuit according to claim 9 further com 
prising a common line disposed betWeen the ?rst gate line and 
the second gate line, Wherein both the pixel circuit and the 
photo circuit are connected to the common line. 
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11. The driving circuit according to claim 10, wherein the 
pixel transistor further comprises a ?rst drain electrode con 
nected to the ?rst data line, and a ?rst source electrode con 
nected to the common line. 

12. The driving circuit according to claim 11 further com 
prising a storage capacitor, through Which the ?rst source 
electrode is connected to a common electrode. 

13. The driving circuit according to claim 11 further com 
prising a liquid crystal capacitor, through Which the ?rst 
source electrode is connected to a common electrode. 

14. The driving circuit according to claim 10 further com 
prising a readout line disposed adjacent to the second data line 
and passing through the pixel of the input display. 

15. The driving circuit according to claim 14, Wherein the 
sWitching transistor further comprises a second drain elec 
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trode, and a second source electrode connected to the readout 
line. 

16. The driving circuit according to claim 15, Wherein the 
photo transistor further has a third gate electrode and a third 
drain electrode, both of Which are connected to the common 
line, and a third source electrode connected to the second 
drain electrode. 

17. The driving circuit according to claim 15, Wherein the 
photo transistor further has a third gate electrode and a third 
source electrode, both of Which are connected to the second 
drain electrode, and a third drain electrode connecting to the 
common line. 


